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Species Composition and Life Form Feature of Vegetation 
Restoration in Gaps of Karst Forest in Maolan 


Nature Reserve, Guizhou Province * 


LONG Cui-Ling 
( School of Geography and Life Science, Guizhou Normal University, Guiyang 550001, China) 


Abstract: Based on the investigation on gaps and non-gap stands of the Karst forest in Maolan National Nature Reserve, 
Guizhou Province, the changeable regular pattern of species composition, relationship of species and life form feature dur- 
ing gaps development were analyzed . The results showed that family, genera and species of plant in gaps increased gradual- 
ly from 10 to 30 years and decreased after 40 years . The composition of family and genera in 40 years was equilibrated to 
those in non-gap stands, but species number increased continuously . It indicated that species diversity increased and com- 
munity composition structure became complicated and diversified with gap development . Similarity analysis of family, gen- 
era and species showed that the dynamic changes of vegetation in gaps were somewhat continuous and gradual, the similari- 
ties between the neighboring stages were greater than those between non-neighboring stages during gaps development . With 
gaps development, the percentage of phanerophytes and epiphytic plants increased, hemicryptophytes and therophytes de- 
creased correspondingly, but the percentage of chamaephytes and cryptophytes did not change much . With gaps develop- 
ment, community structure became stable and ecological function was enhanced . 


Key words: Karst forest; Gap dynamic; Species composition; Life form 
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Table 1 Family structure of communities in gap developmental series 
































































































































































































































































































































































































































































































































































































































(O ) Developmental stages of gap (a) 
10 20 30 40 Bon- gap 
Family name 
Ng Ns Ds Ng Ns Ds Ng Ns Ds Ng Ns Ds Ng Ns Ds 
1 1 4.94 2 2 11.76 3 5 15.78 4 7 23 .09 4 7 26.79 
2 1 2 3.56 1 2 8.54 2 4 11.98 3 4 18.09 4 5 21.73 
3 4 z a 1 1 0.45 1 2 3.24 1 1 3.45 1 1 4.21 
4 - s - 2 2 6.54 2 2 3.46 1 1 3.21 2 2 17.44 
E 1 1 1.03 2 3 4.34 1 1 2.67 3 3 11.93 3 4 13.78 
$ 1 1 0.89 2 2 6.79 4 4 12.66 4 4 13.78 4 4 23.76 
zi 1 1 3.44 1 2 2.31 2 2 4.32 2 3 9.38 2 3 15.94 
8 1 1 0.32 1 1 2.41 2 3 9.44 4 4 6.77 4 4 22.01 
9 1 1 0.21 1 1 0.58 E g - P - - 5 - g 
10 > z 2 1 1 0.42 2 2 1.32 1 1 2.33 1 1 1.68 
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ya 1 1 3.21 1 3 4.77 1 4 8.76 1 5 10.46 1 5 10.01 
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Note: Ng: Number of genera; Ns: Number of species; Ds: Dominance of species; 1 . Fagaceae; 2 . Hamamelidaceae; 3 . Ebenaceae; 4 . Sapinde- 
ceae; 5 . Anacardiaceae; 6. Juglandaceae; 7 . Corylaceae; 8 . Rutaceae; 9 . Leacinaceae; 10 . Papilionaceae; 11 . Ulmaceae; 12 . Aceraceae; 
13 . Sabiaceae; 14 . Lauraceae; 15 . Sapotaceae; 16. Rhamnaceae; 17 . Caesapiniaceae; 18 . Berberidaceae; 19 . Gramineae; 20 . Moraceae; 
21 . Euphorbiaceae; 22 . Urticaceae; 23 . Violaceae; 24. Saururaceae; 25 . Smilaceae; 26. Araliaceae; 27 . Rubiaceae; 28 . Rosaceae; 29. 
Lardizabalaceae; 30 . Buxaceae; 31 . Stachyuraceae; 32 . Caprifoliaceae; 33 . Cornaceae; 34 . Symplocaceae; 35 . Ranunculaceae; 36 . Verben- 
aceae; 37 . Pittosporaceae; 38 . Myrtaceae; 39 . Aquifoliaceae; 40 . Celastraceae; 41 . Elacegnaceae; 42 . Vitaceae; 43 . Meliaceae; 44 . Num- 


ber of families; 45 . Number of genera; 46 . Number of species 
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Table 2 Jaccard similarity index of family, genera and 


species of gap in developmental stages 
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Family 10 1 0.89 0.71 0.44 0.38 
20 1 0.85 0.69 0.47 
30 1 0.93 0.77 
40 1 0.91 

Non- gap 1 
Genera 10 1 0.83 0.65 0.39 0.31 
20 1 0.75 0.55 0.44 
30 1 0.82 0.69 
40 1 0.89 

Non- gap 1 
Species 10 1 0.76 0.55 0.24 0.16 
20 1 0.61 0.49 0.13 
30 1 0.79 0.66 
40 1 0.83 

Non- gap 1 
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Table 3 Life form of plants in different developmental gap stages 
(O ) Developmental stages of gap (a) 
10 20 30 40 Bon- gap 
Life form 
Species (% ) Species (% ) Species (90) Species (90) Species (90) 
P E Ma 0 0 0 0 0 0 0 0 0 0 
Me 1 3.70 9 17.65 13 18.31 14 17.28 17 19.54 
Mi 3 11.11 6 11.76 10 14.08 13 16.05 14 16.09 
N 2 7.41 5 9.80 9 12.68 11 13.58 13 14.94 
Total 6 22.22 20 39.22 32 45.07 38 46.91 44 50.57 
D Ma 0 0 0 0 0 0 0 0 0 0 
Me 0 0 3 5.88 8 11.27 9 11.11 10 11.49 
Mi 2 7.41 4 7.84 8 11.27 11 13.58 10 11.49 
N 1 3.70 5 9.80 3 7.04 6 7.41 6 6.90 
Total 3 11.11 12 23.53 21 29.58 26 32.10 26 29.89 
Ch 1 3.70 3 5.88 2 2.82 4 4.94 2 2.30 
H 4 14.81 3 5.88 3 4.23 1 1.23 1 1.15 
Cr 2 7.41 1 1.96 0 0 0 0 3 3.45 
T 7 25.93 6 11.76 6 8.45 4 4.94 3 3.45 
Ep 4 14.81 6 11.76 7 9.86 8 9.88 8 9.20 
Note: E. Evergreen plant; D. Deciduous plant; P . Phanerophyte; Ma. Macrophanerophyte 
(>30m); Me. Mesophanerophyte (8[] 30m); Mi. Microphanerophyte (2[] 8m); N. Nanophan- 
erophyte (0.25[] 2m); Ch. Chamaephyte; H. Hemicryptophyte; Cr . Cryptophyte; T. 






































Therophyte; Ep . Epiphytic plant . 





OO (00300) 0000, 0000006 
IE A a AN 
DOdo 000000, 0000000000 
Odo 0 0000, OD 00000000 
as EA Aaa aca o aaa 
DOBO DD OOO DB 000 0d 0000000 
00, BOO oo gd 000000, 0000 
Odo gg ooo gd 000000, 0000 
DOBdOo Dg Doo oO go 00000000, Oo 
Odo gg ooo od 000000, 0000 
Odo 00d 0000, 0000000000 
DO DO DO A 
O WEA og gogo og 000000,0000 
O ODE DD OOO DO O Ba o0000000 
DOBO ODO ODO OD 0000000000 
MAA oa A BEE EA a 
E gs ara ad AAA 
MAA C aaa bl BCE OA 
IA ANN A an 
Odo 0000, BO 0000000000 
A Prades da aa tao de 008 
00, BOBO DO DO OD D 00000000 


DERO DO O DD OD OD ooo oooO, 
Dad 0000000, 0000000000 
A Aa AE 
(ae Aa Aa Boo 
DO, BODO DO DD OD OD o oooO, 
DO BO DO DO DD 00000000000 
Ad god 000, 0000000000 
0. BO DB ago 0 on 00000000, 00 
du” TETEE 04405 40,.0-00-00'08 
Odo 0000000, 000000000 
EATA e 40.0-0-08- 11.0 
HEA UE Dn 00 doo 0000000, 
DOBO DD 000 Dd o00000 

HAA 00000, 00000000 
eG 04-05. 0.0058. 841] 
Dado og 0d 0000000, 0000000 
EO 0 GE, oE 0 0000800 4 00-070 
KEDO O G a A A 4 040-058 
HELOOO GOE N ECE E B 
HEL O OO: CEF a E Eae 
HELE CO CUA DD 0 000000000 
DOBO OD DO EEE E E DEREN E E CO 


206 0 uü ü 0U U D 29 [] 


3) M E REU E O EE De EOE EE E O EE 
000, BOBO BD ODO 00D 000000 
OOO oO 33.33%[] 62.75%[] 74.65 %[] 79.01% 
0 8.46%0 0000000000000, 00 
Bas i cla 
10800008: 00,0.0-4.4s:42-0-0 25508 
72.15%, 000000 27.85%200 0000 0 
04:4000 0010 3.6%, 0.000 00 
42.39%000000000,00 00060 
62.82%, UODOO O 37.182) 0000, O 
Dgo 0000, 00000000000 
00000,)0000 64.19%, 0 0 0 
35.81%, UODO OO OD OD 000000 
Dgo 0000, BO 0000000000 
Dodo 000000, 0000000, 00 
po0d400000, 0000000, 0000 
a aa E rd a 0 0 a E 
A USED DO Ha GO H ECE Ds U BLEEE 
HERE ER E a E E ESS E 
D00. O0OD0OOOOOOOOOUO0ODOD, 
DO DO Dd o 0 0000000 


00 DOdOoD ODO DO 0D O0O do 0000000; 
poo0o000000 20000000000 0000 
DO do0000 00000 


HO U dU wu 











, 1993. (I) [C]. 






































































































































, 1987 . [C]. 
, 123 











































































































Amaga L, 1988 . Gap dynamics of a tropical cloud forest in northeastern 
Mexico [J] . Biotropica, 20 (3): 178—184 











Da LJ ( ), Yang YC ( ), Song YC ( 
























































), 2004 . 











Population structure and regeneration types of dominant species in an 


evergreen broadleaved forest in Tiantong National Forest Park, Zhe- 





























jiang Province, Eastern China [J] . Acta Phytoecol Sin ( 

















), 28 (3): 376—384 

















He YT ( 

















), Li GC ( 




















), CaoM ( 














) et al .2003 . Re- 











generation in gaps of the middle-mountain moist evergreen broad- 





leaved forest of Ailao Mountains [J] . Chin J Appl Ecol ( 












































), 14 (9): 1399— 1404 





Lertzman KP, 1992 . Pattern of gap-phase replacement in subalpine old- 


growth forest [J] . Ecology, 73: 657—669 























Liu JM ( ), 2000 . The reproductive and regenerative counter 





measures of the main woody species in Maolan karst forest [J] . Scien- 























tia Silvae Sinicae ( ), 36 (5): 114—122 


Liu Q ( 


of subalpine coniferous forests in northwest Yunnan [J] . Chin J Appl 


























), Wu Y ( 








), 2002 .Effects of gap size on regeneration 
























































), 8 (5): 453—459 


Environmental Biol ( 























Li XG ( 




















), He WM ( 



































), Dong M ( ), 1997 .A pre- 


liminary study on gap dynamics of Gordonia acuminata population in 









































Jinyun Mountain [J] . Acta Ecol Sin ( ), 17 (5): 543— 
548 
Long CL ( ), Yu SX ( ), Xiong ZB ( ) etal. 

































































2005 . Species diversity and regeneration in forest gaps of the Karst 
forest in Maolan National Nature Reserve, Guizhou Province [J] . 


), 13 (1): 43—50 





Biodiver Sci ( 












































Luo DQ ( ), Guo QS ( ), Xue HY ( 
























































) etal. 











2002 . A research of gap regeneration of virgin fir forest in Mount Se- 





















































jila in Tibet [J] . Forest Research ( ), 15 (5): 
564— 569 
Shen GZ ( ), Li JO ( ), Jiang SW ( ), 2004 . 



























































Structure and dynamics of subalpine forests in giant panda habitat 








[J] . Acta Ecol Sin ( 

















), 24 (6): 1294—1299 




















Wang ZP ( ), Li XG ( ), Shi XY ( 


















































) et al. 











2001 .Gap phase tree replacement in a conifer-broadleaved mixed 











forest in Jinyun Mountain, Chongqing [J] . Acta Phytoecol Sin ( 






































), 25 (4): 399—404 




















Wu G ( ), 1998 . Regeneration dynamics of tree species in gaps of 





Korean pine broad-leaved mixed forest in Changbai Mountains [J] . 


), 9 (5): 449—452 





Chin J Appl Ecol ( 









































Whitemore TC, 1989 . Canopy gaps and the two major groups of forest 
trees [J] . Ecology, 70: 536—538 
Whittaker RH, 1972 . Evolution and measurement of species diversity 


[J] . Taxon, 21: 213—251 
























































Xie ZQ ( ), 1999 . Gap regeneration of Cathaya argyrophylla for- 
ests [J] . Acta Ecol Sin ( ), 19 (6): 775—779 
Xiong XG ( ), Xiong GM ( ), Xie ZQ ( ), 2002 . 

































































The regeneration of tree species in the mixed evergreen-deciduous 


broad-leaved forests in the Shennongjia Mountains, Hubei Province 





[J] . Acta Ecol Sin ( 

















), 22 (11): 2001—2005 























Zang RG ( 




















), Yu SX ( 











), Liu JY ( 




















) et al .1999 . 











The gap phase regeneration in a tropical mountain rain forest in a 






































Bawangling, Hainan island [J] . Acta Ecol Sin ( ), 19 
(2): 151—158 
Zhu XL ( ), UZ ( ), 2002 . Study on the influence of 












































gap on the regeneration of seedlings in southern subtropical rainforest 


in Heri, Nanjing, China [J] . J Xiamen Univ ( Natural Science ) 





( ( )), 41 (5): 589—595 







































































